Hazard category 1 (HC-1) Light Hazard (LH) 
What it takes to suppress a fire
Fire is a process which involves chemical reaction between combustible fuel and oxygen. The prerequisites for sustained burning are:
• Combustible fuel
• Oxygen
• Heat for ignition
• Uninterrupted chemical reactions
To extinguish a fire, at least one of the four prerequisites must be removed. The fuel itself can rarely be removed, but the other parameters can be affected by different fire fighting agents.
For instance, oxygen concentration can be lowered by adding inert gas into the fire, heat can be removed by wetting the combustibles, or chain reactions can be interrupted by adding a chemical.
Fixed and manual fire fighting
Fires can be fought by fixed fire fighting systems or manually. Fixed systems typically control and suppress fires, and manual intervention is required to completely extinguish a fire. 
Types of fires

Fire hazard classes
Typically, fire risk assessment begins with an identification of the fire hazard classes. A fire hazard refers to the occupancy and fire load: the quantity and combustibility of the content in an occupation. Fire hazard classifications vary between the different standards and guidelines.
One building typically contains different areas that are classified to different fire hazard classes. The hazard classes determine the requirements for the water mist system design, installation, operation and maintenance.
High pressure water mist
High pressure water mist represents water in its most efficient fire fighting form.
Cooling
When water turns into vapour, it absorbs more heat than any other fire fighting agent, cooling the fire and the surroundings very efficiently.
Inerting
When water evaporates, its volume expands over 1700 times, inerting the atmosphere by displacing oxygen.
The evaporation rate of water depends on the surface area: water in a bucket evaporates more slowly than water spread out on a floor. The surface area and the evaporation rate can be increased by turning water into small drops, which leads to more efficient cooling and inerting.
Small drops as such do not guarantee the efficient fire fighting. The drops also need to reach the seat of the fire which can be enhanced with high pressure.
Radiant heat blocking
When water is dispersed as tiny drops at high pressure, it blocks the radiant heat very efficiently, helping to prevent the fire from spreading or reigniting.
With high pressure, it is possible to deliver both tiny drops and high velocity, which enables the most efficient use of the water characteristics.
Safe and sustainable HI-FOG ® is the safe and sustainable way to fight fires. The system activation does not require evacuation or enclosure integrity and the spaces can also be entered while the system is discharging without risking human life or affecting fire fighting efficiency.
Low water usage HI-FOG
® water mist fights fires with less water but just as effectively as traditional sprinkler systems.
Minimal damage and downtime
Thanks to swift fire suppression using low amounts of water, HI-FOG ® helps keep damage and downtime to a minimum.
Installation flexibility
Small piping, modular pump units and discrete sprinklers make HI-FOG ® easy to install into retrofits and new buildings alike with minimal structural impact.
Scalable
HI-FOG
® is easy to extend to adjacent areas or buildings using the same main components, making HI-FOG ® a flexible and costefficient choice in the long run. 
Performance-based approach
Marioff has always been a staunch supporter of research. Yet even today, the only acknowledged way to evaluate the performance level of a water mist system is to conduct full-scale fire tests.
A fire test is a means of determining whether the system meets the standardized and pre-determined performance criteria.
Most of the testing aims at type approvals for different applications. Full-scale fire tests are usually witnessed by independent third party approval bodies.
HI-FOG ® 's fire fighting performance has been verified in thousands of full-scale fire tests. As a result, HI-FOG ® has received more than 120 type approval certificates for a wide range of applications. often used to support the development of customized solutions.
Savings in structural fire protection
Depending on local rules and regulations, it may be possible to compensate structural fire safety requirements by equipping the building with an active fire protection system. When a high pressure water mist system is in place, it may be possible to lower the fire rating of the construction materials, such as glass structures, fire doors and partition walls. How much is 1l of water?
valve is opened -manually or by a detection system -water mist is discharged from all the spray heads in the area controlled by that valve.
Deluge systems are typically used for protecting machinery spaces because they provide full, homogeneous protection throughout the space.
Wet pipe system
A wet pipe system normally has closed, heat-activated sprinkler heads. The activation bulb bursts when the ambient temperature at the sprinkler head exceeds the prescribed rating. Water mist is discharged from that particular sprinkler head.
Wet pipe systems are the most common type of system because they are the most economical for medium-size and large areas that need to be protected against normal fire hazards. They also have the benefit of only discharging at the point of detection.
Deluge system
A deluge system normally has open spray heads. The water flow is usually controlled by a closed-type valve. When a section
System types
Different water mist system types are sometimes needed to protect the entire building. HI-FOG ® is extremely flexible which means it is suitable for protecting even the most challenging areas, and the system can easily be extended to protect new areas and buildings by using the same, main components.
Relevant regulations NFPA 750
Standard on Water Mist Fire Protection Systems
VdS 3188en
VdS Dry pipe system A dry pipe system operates in much the same way as a wet pipe system, but the valve keeps the water on the pump side of the tubing in normal operation. The tubes from the valve to the sprinklers are filled with compressed air, which is monitored.
The monitoring switch detects the loss of air pressure when a sprinkler bulb breaks and opens the section valve. Water fills the tubes to the sprinklers and water mist is discharged from the activated sprinklers.
This type of system is typically used when the protected area is subject to freezing.
Pre-action system
A pre-action system is very similar to dry pipe except that it is connected to a fire detection system. Typically, a pre-action system valve requires both a sprinkler bulb to break and an activation signal from an independent fire detection system before it opens.
This type of system usually protects areas where the risk of accidental discharge needs to be minimized. Pre-action systems are ideal for buildings such as large data centres and museums.
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Water supply
The water supply may be a mains feed or a water tank. The size of the water tank depends on the application, system operation time, pump unit and other possible local requirements.
The required water inlet pressure into the HI-FOG ® system powered by an electric pump unit is 2-6 bar with the required flow. If needed, the feed water line can be equipped with one or several feed water pumps which can be controlled by the HI-FOG ® Electric Pump Unit's control cabinet.
Pump units HI-FOG
® water mist is always generated by high pressure. The systems are powered by electric pumps or pressurized gas cylinders.
The new HI-FOG ® Electric Pump Unit (EPU) revolutionizes the pumping technology for the high pressure water mist segment with its advanced control system and simplified mechanical design. The modular structure together with practical service access enables flexible installation and optimised use of footprint.
The HI-FOG ® Gas-Driven Pump Unit (GPU) can be supplied as an independent, stand-alone system that does not require mains electricity, municipal water supply or a large water reservoir.
The HI-FOG ® GPU is suitable for low hazard areas and places where electricity is not available, or where the water damage should be minimized. The HI-FOG ® GPU is driven by compressed air, and uses small amounts of water.
Section valves HI-FOG
® section valves are used to divide the system into sections, which make it easy to locate the fire and service the system in one area while the other parts are kept up and running. Typical risers and main pipes are 38mm in diameter, and the section pipes and branches are 30mm or 12mm in diameter.
Piping is done with mechanical cutting ring connections where welding is not needed.
The small diameter pipes are easy to bend which makes the installation flexible. Detailed piping routing can be designed on-site. The pipes fit in small spaces and around obstructions, which is especially beneficial in cultural heritage sites where space is often limited.
Mounting adapters
Sprinklers and spray heads are always attached to mounting adapters.
The mounting adapter for sprinklers include a check valve which enables fast maintenance inspections and sprinkler replacements. The sprinkler can be replaced even when the system is on stand-by, because the check valve prevents the water discharge.
Sprinklers and spray heads HI-FOG
® sprinklers and spray heads are the core items of the HI-FOG ® systems. Choosing the appropriate sprinkler or spray head type ensures optimized water usage in each space.
Sprinklers are fine machined state-of-the-art objects which are equipped with heat-activated glass bulbs. Water is pushed through the small holes, creating just the type of water mist needed for the fire hazard in question.
Spray heads are used in deluge systems found in technical spaces. When activated, the detection system opens the section valve and water is discharged through all spray heads in the designated area.
HI-FOG
® Fire Hose Nozzle HI-FOG ® Fire Hose Nozzle is a compact and efficient add on the HI-FOG ® system to manually extinguish liquid and solid fuel fires.
® Fire Hose Nozzle can be operated either in jet or fog modes. The jet mode can put out solid fuel fires with a throw reaching 26 meters, while the fog mode can be used to extinguish also the liquid fires. The performance has been verified in fire tests and approved by VNIIPO, a Russian fire protection certification body.
